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BOTANY. 

GENERAL, 
Including the Anatomy and Physiology of Seed Plants. 

Cgto~ogy  , 
including Cell  Contents. 

Chlorophyll Bodies.*-J. d’L4rbaumont has made an extensive in- 
vestigation of the chlorophyll bodies found in the stems and leaves of 
the Angiosperms and Gynnosperms. The writer classifies the chloro- 
phyll bodies in two sections : in the first; all the bodies are monotypic 
and confined to special cells, while those in the second section may be 
either in special cells or in any cells of the assimilatory tissues ol the leaf 
and stem. These latter bodies, though inferior to those of the first 
section from a morphological point of view, are superior to them in 
respect to their functim in the reduction of CO,. In  the final Ftages of 
their development, both series may or may not manufacture starch, and 
consequently the latter substance is not of such great importance in the 
building up of plant-tissues as is usually supposed. 

Structure and Development. 
Vegetative. 

Seedling Anat0my.t-T. G. Hill and E. de Fraine have investigated 
the anatomy of seedlings of the Ginkgoaceze and Cyoadacese, and find 
that there are usually two cotyledons, which are imbedded in the pro- 
thallus throughout their existence. They are often unequal in size, 
and there is a tendency to form lobes at the apex and a cotyledonary 
tube at  the base. In the Cycadaceae the cotyledons may fuse ventrally. 
The number of bundles in each cotyledon varies, and is rendered more 
complicated by fusion and branching. Transiti&n-phenomena take 
place rapidly, and vascular re-arrangements are made within the hypo- 
cotyl. In  the Cycads examined the cotyledonary bundles fuse with the 
plumular traces, and pltimately form a central cylinder. The seed-leaf 
bundles play a very unequal part in the production of root-structure. 
After the first root-structure is laid down, the number of poles may 
increase at lower levels, and in Ginkgo protoxylem groups may be added 
subsequent to the attainment of root-structure. 

Seedlings of Conifers.$-T. G. Hill and E. de Fraine have inves- 
tigated the seedling structure of Tsziga, Abies, Picea, C‘edrus, Pznlrs, 
Lnriz, Pseudolarix, and Araucaria, in order to show that polycotyledony 

* Ann. Sci. Nat. Bot., ix. (1909) pp. 197-229. 
t Ann. Bot., xxiii. (1909) pp. 443-58 (1 pl.). 

Tom. cit., pp. 189-227 (1 pl.). 
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is the result of the splitting of a smaller number of cotyledons, probably 
two. The Taxinez, Podocarpineq and many Cupressinez, have t a o  
cotyledons, and the authors give evidence of partially split cotyledons, 
grouping of cotyledons, and cases of transition. I n  some cases, how- 
ever, extra cotyledons may result from the displacement of foliage 
leaves from the first stem node to the cotyledonary node. 

Leaf-structure of Strand Plants.*-J. W. Harshberger has studied 
the strand flora of New Jersey, Jyhich includes interesting representa- 
tives of sea-beach plants, dune plants, salt-marsh vegetation, and thickets. 
The author gives detailed descriptions of the structural adaptations in 
both salt-marsh plants and in the strand plants. The majority of 
the salt-marsh species showed two marked characteristics, viz. suc- 
culence and wiriness, and most of them had very smooth leaves. Further 
modification of leaf-structure was shown in such points as the presence 
of hairs, the depression of stomata, the increase in the number of rows 
of palisade cells, the presence of a hypodennis, thick cuticie, or thickened 
epidermis, etc. The true strand plants were still more modified, and iii 
addition to the modifications exhibited by the salt-marsh plants, they often 
possessed overlapping leaves, or the surface of the leaf mas papillate. In 
some cases the leaves had the power of changing their position with 
respect to the light. Other curious features observed include the 
presence of latex tissue, crystals, etc. 

Anatomy of the Cortex of the Tubers of Balanophora.7- M. Strigl 
has studied the structure and function of the cortical tissue of the tubers 
of Bulmophora, with the following results. There is no true epidermis, 
but several peripheral layers of lignified cells. Very young tubers have 
only one such layer, and this js increased by secondary thickening of 
adjacent parenchyma-cells, and there is no well-defined limit between 
the thickened cortex and the parenchyma-cells. There are peculiar 
and well-defined outgrowths of the cell-membrane, but it cannot be 
shown that these are dne to the ingrowth of fungal hyphz and their 
subsequently being surrounded by the membrane. The general struc- 
ture of the cortex points to the absorption and conduction of water. 
The star-like irregularities of the tubers of B. eloiiguta also appear to be 
arrangements for water absorption. 

Root-modifications due to Artificial Wounding.$-M. Ledoux has 
experimented upon the roots of Lupinus albus, Soja hispida, and Pisum 
satitmm, and finds that when the main root is wounded there is abnormal 
intercalary growth in the wounded regions. There is also anatomical 
variation. the cortical tissues being much developed, the vascular bundles 
more numerous and differently orientated, and the central cylinder more 
or less modified ; the formation of secondary tissues is retarded, and the 
wounded tissues are never replaced. It appears to be immaterial whether 
the wounding is near the apex or the base : the modifications are of the 
same kind in both cases. 

* Proc. Amer. Phil. SOC. Philadelphia, xlviii. (1909) pp. 72-89 (4 pls.). 
t SB. k. Akad. Wiss. Wien, cx% (1907) pp. 1041-60 (2 pls. and 3 figs.). 

Rev. GQn. Bot., xxi. (1909) pp. 225-40 (13 figs.). 
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Extra-floral Nectaries and Papillae in Diospyros.*-E. Elsier has 
studied the extra-floral nectaries and papillz of the under side of the 
kaf in Diospyros discolor, nith the following results. The extra-floral 
nectaries which attract the protecting ants are only functional for a short 
time after the leaf-buds have opened. The nectaries attract the ants 
owing to w peculiar sort of " eye-formation." Each " eye-nectary " 
consists of a glandular body formed of many small cells, sunk in the 
mesophyll mid separated from the latter by a layer of cork cells. These 
cork cells appear before the nectary begins secretion, and prevent the 
secretion from passing into the surrounding tissues instead of towards 
the outside ; wheu the nectarj has exhausted itself and drops off, the 
cork closes the wound. At first the nectary is formed from it single 
epidermal cell, but later on the subepidermal tissue shares in the forma- 
tion of the nectary and the cork-layer. The papilla: are formed on the 
under side of the leaf by stiffened outgrowths from single epidermal cells. 
The cuticle is very loose in the neighbourhood of the papill=, and forms 
folds betiteen the latter. It is probable that this arrangement is a pro- 
tection against the leaf being used by animals as food. 

Extra-floral Nectaries of Melampyrum.7-H. Kirchmayr has studied 
the extra-floral nectaries of Melnnqyrum, and finds that they are present 
in M. nrvense, M .  Izemorosurn, M. barbatum, and M .  pratense, but absent 
in 11.2. silvaticuin. They are not confined to the bracts, but are found on 
foliage leaves and cotyledons ; in the latter case they function as hyda- 
thodes. The stalk-cell of the nectaries is of great importance in the 
regulation of pressure and in the exchange of material between the upper 
glandular layer and the basal cell-layer. All the glands originally have 
the same structure, but while the capitate glands retain their simple 
structure, the shield-glands develop into hydathodes, and still further 
modification results in the formation of nectaries. The latter serve to 
attract the ants, which bring about seed-distribution, and possibly serve 
to defend the plants against the attacks of snails. 

Leaf-fall and its accompanying Phenomena.$-E. Lowi has in- 
vestigated leaf-fall in Ampelopsis. htdwacea, Ligustrum vulgarre, Awuha 
japoniea, and other plants, and considers that there are six classes of 
mechanisms bringing about this phenonienon :-(1) circular cell me- 
chanism, (2) decomposition, (:<) maceration, (4) turgescence, (5) change 
in the cell-utricle, and (6) hard cell mechanism. Both the circular cell 
and maceration mechanisms depend upon the combined action of tur- 
gescence and decomposition of the cellular contents, but while in the 
former the turgescenoe is the chief factor, in the latter decomposition is 
most important. The formation of separation-layers, which are found 
in decomposition and changed utricle mechanisms, is due to modification 
of the thickening of the cell-wall. I n  the decomposition mechanism the 
cellulose breaks down until the cells are only surrounded by a thin mem- 
brane corresponding to the innermost layer of the original wall. In 
the cell-utricle mechanism the cell-membrane becomes thin through 

* SB. k.  Akad. Wiss. Wien, cxvi. (1907) pp. 1563-90 (2 pls.). 
t Op. cit., cxvii. (1908) pp. 439-52 (1 pl. and 1 fig.). 
1 Op. cit. cxvi. (1907) pp. 983-1024 (1 pl. and 1 4  figs.). 
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growth of the cell ; separation takes place through irregular growth, 
especially in the longitudinal direction. In the turgescence mechanism 
separation results from the disarrangement of thin-n-alled turgescent 
cells and shrivelled dead cells. Both the anatomical and physiological 
characters of the different separation mechanisms may vary in the same 
species under the influence of internal and external factors. The nie- 
chanisms are not sharply separated from one another, but pass by tran- 
sition into one another. 

Reproductive. 

Megasporophyll of Saxegothaea and Microcachrys.*-R. B. Thom- 
son has studied “some neglected phases of the inversion of the spor- 
angial supply-bundles of both the staminate and ovulate cones ” of 
Saxegothaea and Microeachrys. The author regards the fertile scale as 
a simple structure, and as homologous to the microsporophyll in both 
Saxegothaea and Mierocachrys, and probably in the whole of the Taxaceae. 
With this group is also associated the Araucarietll ; and thus in the two 
simple scale-groups the microsporangia and the megasporangia are on 
opposite sides of the sporophyll, and as their ancestral homosporous forms 
usually have the sporangia on the lower surface, “ the ovule has probably 
been transferred to the upper surface in the course of phylogeny.” 

Closing of the Micropyle of Gymnosperms.?-W. Himmelbaur has 
studied the phenomenon of the closing of the micropyle in Gymnosperms, 
especially in Larix. The author finds that the epidermal and sub- 
epidermal cells of the free ends of the integument become greatly 
disorganised and cutinised. The outer wall of the integument becomes 
much elongated, and bends inwards towards the micropyle, so that the 
inner cutinised mass, with the pollen-grains adhering to it, is borne 
into the interior of the seed. It would appear that the sticky material 
developed in connection ivith the cutin serTes to hold fast the pollen- 
grains, and that the bending-in of the integument serves as a sort of 
pollen-tube for bringing the pollen-grains into contact with the nucellus, 
and also protects the former between pollination and fertilisation. The 
whole arrangement is a relic of the independence of the sexual genera- 
tion. 

Structure of the Antennse in Catasetum.3 - H. von Guttenberg 
has made a study of the antennae of eight species of Catasetum, and finds 
that in C. brcrbatum, C. cernuum, C.jimbriatum, C. ornithorhynchos, and 
6‘. Trulla, there are no sensitive papillz, but they are present in C. 
idlosurn, C. tridentaatuin, and C. splmdem. In those species which have 
no papillae the antennae themselves act as sensitive threads, which transfer 
every movement to a basal joint ; and in connection with this function 
various modifications of the antenm are to  be observed, the most usual 
being a thickening or lignification of the turned-in edges, which may 
extend to the very tip of the antennae, and at the same time a weaken- 
ing of the cells at  the joint. In  C. ortzithorhynchos there are sensitive 

* Bot. Gaz., xlvii. (1909) pp. 345-54 (4 pls.). 
f SB. k. Akrtd. Wiss. Wien, cxvii. (1906) pp. 3-24 (2 pls. and 2 figs.). 
1 Tom. cit., pp. 347-68 (2 pls.). 



outgrowths, aiid other types exhibit more or less perfect adaptations. 
The highest developed types are those with the special papilk, C. ccillosw/z 
being the most perfect. 

Parthenogenesis in Pinus Pinaster.*--R. T. Saxton contributes 
a short paper dealing with evidence which tends to prove the occur- 
rence of parthenogenesis in this species of Pinzcs. The chief points 
are as follows. The oosphere nucleus divides before being reached by 
the pollen-tube or sperm-nuclei. The segregation of the chromosoinez 
into two groups in  the first and second divisions of the nornial oospore- 
nucleus cannot be seen. The disorgaiiisation of the apex of the arche- 
goniuni and the displacenient of the receptive vacuole ivhich occurs in 
fertilisation does not take place. The remains of the second sperm- 
nucleus, tube-nucleus, and stalk-cell, can be distinguished in the upper 
part of the archegonium in fertilisation, but cannot be seen here. Both 
parthenogenetic and normal embryos develop, but i t  is as yet impossible 
to say whether seeds containing parthenogenetic embryos are capable of 
germination. 

Embryo-sac of Passiflora adenophyl1a.t-31. T. Cook has studied 
the embryo-sac of Pnssijlorn adenophylln, and contributes a note upon 
certain peculiarities which it exhibits. The pollen-tube is very pro- 
minent, and double fertilisation is a frequent and conspicuous pheno- 
menon. The most curious feature, however, is the behaviour of the 
pollen-tube, which often develops abnormally at  the expense of the 
embryo-sac, which it ultimately fills. When this is the case i t  does not 
discharge its contents, and 110 embryo-formation takes place. 

Chemical Solutions and Bud Development.$-J. W. Earshberger 
has studied the sequence of bud development, with the object of deter- 
mining whether it is due to heredity, to the character or disposition of 
the reserve food, or solely to climatic conditions. The experiments have 
extended over two years, and the species studied were Qusrcus palustris, 
Bseulus H@pocastamm, and several others equally well known. Tn-igs 
were grown in various chemical solutions, and although they responded 
t o  the stimulus of the chemicals, the sequence of bud-opening mas riot 
disturbed. Microscopic studies of the plant-tissues show that the cha- 
racter and position of the food-material render the protoplasm more or 
less responsive to external conditions, If the amount of food-reserve is 
great and easily accessible, the response is rapid, and vice versa, but this 
relationship must not be pushed too far. Heat appears to bc the great 
factor which determines the opening of buds. 

Physiology. 
Nutrition and Girowth. 

Utilisation of Atmospheric Nitrogen by Specialised Hairs&- 
J'. Kovessi contributes a note upon the opinions recently published by 

* Bot. Gaz., xlvii. (1909) pp. 406-9 (7 figs.). 
t. Bull. Torrey Pot.  Club, xxxvi. (1909) pp. 273-4 (1 PI.). 

Proc. Acad. Nat. Sci. Philadelphia, M. (1909) pp. 57-110. 
Comptes Rendus, cxlis. (1909) pp. 56-8. 
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certain authors respecting the absorption of atmospheric nitrogen by 
certain specialised hairs. After repeating the experiments upon which 
these opinions were based, the author conchides that there is no evidence 
to sliow that albnminoids present in the hair derive their nitrogen froiu 
the air. 

Irritability. 

Organs of Light-perception in Foliage-leaves.*-F. Seefried has 
investigated sixty species of shade-plants with reference to the organs 
of light-perception in the leaves. In  all of them the writer has found 
light-perception organs on the upper surftlce of the leaves. I n  eight 
species the epidermal cells had level outer walls and arched inner walls ; 
i n  two the outer walls were arched and the inner walls level, while irr 
thirty-three both the outer and inner walls were arched. I n  special re- 
lation, also, to these modifications of the epidermis-cells, are to be noticed 
such points as conical papilk over the outer malls. I n  many cases the 
cells in the neighbourhood of vascular bundles, or near the edge of the 
leaf, show a greater optical activity than the remaining epidermal cells. 
Sonietimes the light-concentrating cells are so powerful that they remain 
actire even when the leaf is slightly vet. Special means of light- 
concentration are also provided by lens-like papillz, lens-like thickening 
of the middle of the outer epidermal wall, etc. In some instances the 
niodification of hairs results in the formation of ocelli. Not unfrequently 
the leaf cuticle has a granular covering, which prevents the injurious 
effects of wet on the light-perception organs. 

Light-perception in Foliage-leave s .-G. Haberlaiidt contributes 
a further paper dealing with light-perception. The author has observed 
twenty-eight species, inclnding species of Fagus, Betula, Ulmus, Quercus, 
JIcdva, R C ~ ~ U ? Z C U ~ Z ~ S ,  Convolvulus, etc., and finds that his theory of light- 
perception is still further confirmed. All the species examined possessed 
organs for light-perception similar to those previously described. In  
twenty-two the outer walls of the epidermal cells are more or less arched, 
and the cells function as concentrating lenses. I n  the remaining six 
species the outer walls are level, but the inner walls are plainly arched, 
and the cells function in a similar manner to those of the preceding 
species. The author considers that those who oppose his theory have up 
to the present failed to disprove it. 

General. 

Floral Coloration in Relation to  Bees.$-J. H. Lorell has made 
observations upon pyrus commu?zis, Borago oficileahs, and 6h6rbitn 
~ ~ ~ a m n a ,  in order to test whether conspicuousness of colour is an ad- 
vantage to flowers. While these and other experiments, made with 
honey placed upon coloured glam, seem to show that some allon~ance 
must be made for the intelligence of the bees and other highly-developed 
insects in discovering nectar, the evidence is conclusively in favour of 

* SB. k. Akad. Wiss. Wien, cxvi. (1907) pp. 1311-57 (4 pls.) 
t Op. cit., cxvii. (1908) pp. 621-35 (1 pl.). 
1 Amer. Nat., xliii. (1909) pp. 338-49. 
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those writers who regard colour as of the greatest importance in the 
attraction of insects. The scent of many flowers is also an important 
factor, but the present wriber disagrees with those authors who make it of 
primary importance. 

Cleistogamy in Linaria.*-E. J. Hill has studied Linaria catza- 
densis, with special reference to pollination. The author finds that 
plants of 10-15 cin. in height are usually cleistogamic, those of 12-15 cm. 
in height are partially cleistogamic, but have a few small, open flowers, 
while plants 15-20 cm. high have larger flowers, and only a few cleisto- 
zamic. The cleistogamic condition is also affected by change in 
season ; during the spring and early summer the flowers map be 
visited by insects, and cross-fertilisation is brought about ; but by June 
the flowers begin to decrease in size. until ultimately they are all cleis- 
togarnic. I n  dry regions even tall plants bear cleistogamic flowers. The 
behaviour of Liiaaria in this respect appears to be connected with the 
increase of light and heat and the decrease of moisture. Cleistogamic 
flowers require less food, and so husband the resources of the plant for 
seed-production ; also, in cleistogamic flowers the essential organs arc 
better protected. Linaria canadensis is an example of a plant de- 
generating from a highly-evolved form of insect-pollination to the self- 
pollination of a cleistogamic condition. 

CRY P T O G A M S .  

Pteridophyta. 

(By A. GEPP, M.A. F.L.S.) 

Vascular Structure of G1eichenia.t - L. A. Boodle and W. E. 
Hiley describe the vascular structure of some species of Gleicb ia ,  espe- 
cially G. pectinata, which differs from all other members of the genus in 
having a solenostelic rhizome. The structure of the node is similar 
to that of G. flabellatu, with certain coniplications due to leaf-gaps and 
solenostely. The rhizome of 0. pectinatu branches in two ways, mono- 
podially in the vertical plane, and dichotomously in the horizontal plane. 
Eugleichenia represents a series of forms showing reduction from the 
typical Martensia type, as represented by G. flizbellata. Martensia in- 
cludes the most primitive species of Gleichenia as well as the most 
advanced, viz. G. pertinata. The solenostelic structure of .G. pectiiiatu 
is to be regarded as derived from a, protostelic Martensia type like that 
of G.$flnbellata. The course of evolution may have consisted in the for- 
mation of i~ pith and ramular gaps, followed by intrusion of phloem, etc., 
throucll a rarnular gap into the pith and subsequent extension throughout 
the rhizome. 

Mesarch Structure in Lycopodium.1-E. W. Sinnott gives a sketch 
of what has been written about tlie position of the protoxylem in relation 
fo the  later-fornied elemeuts of the wood in fossil and living plants, and 

* Bot. Gaz , xlvii. (1909) pp. 454-66 (4 figs.). 
t Ann. of Bot., xxiii. (1909) pp. 419-32. 
: Bot. Gaz., xlviii. (1909) pp. 138-44 (1 pl.). 
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describes his own investigations to determine the presence or absence 
of mesarch development in Lycopodaum. The general conclusions to 
which he has come are that the position of the protoxylem in the 
primary wood-bundle of vascular cryptogams is very variable, and may 
be almost anywhere in the strand. It is therefore of little value in de- 
termining the relationship of one group to another. A constant primitive 
feature, hoxever, of vascular cryptogams is the presence in the stem of 
cryptogamic wood-centripetal xylem continuous with the protoxylem 
elements. Whenever such a feature occurs in any of the higher plants 
i t  is evidence of affinity with the vascular cryptogams in general, and 
not with any particular group of them. 

Spore-wall of Equisetum.+-R. Beer gives an account of the de- 
velopment of the spores of Equzsetum. The wall of the mature spore 
consists of four layers, via. the outside layer (the elater), the “ middle 
layer,” the exospore, and the endospore (innermost and last-formed). As 
to  the origin and interpretdion of these four layers, there is a surprising 
diversity of opinion. The author summarises the views that have been 
expressed :-I. All four layers are formed by the spore-protoplast in 
centripetal succession. 2 .  The outermost and the middle layer are de- 
rived from the special-mother-cell wall, the exospore and endospore 
from the spore-protoplast. 3. The outermost layer is derived from the 
special-mother-cell wall ; the middle layer, the exospore, and the endo- 
spore are formed by the spore-protoplast. 4. The outermost layer is 
formed by the tapetal cytoplasm ; the middle layer, the exospore, and 
the endospore are formed by the spore-protoplast. The author has care- 
fully studied the spore-development in E, arvense and E. limosum, and 
describes the nuclear changes and the formation of the spore-wall. The 
first wall formed becomes subsequently the exospore, and with the endo- 
spore is the product of the spore-protoplast ; mhile the middle layer and 
the elater-layer are successively formed by the tapetal cytoplasm. 

Fossil Cone of Calamostachys Binneyana.t - H. H. Thomas de- 
scribes a cone of Culumostuchys Binneyana (Carr.) attached to a leafy 
shoot. It was found in the Lower Coal Measures at Huddersfield. The 
leaves are small, linear, and arranged in whorls, but not fused at  base. 
They are almost identicd in structure with the bracts. Between the 
whorls of leaves a large number of small, black, hair-like structures occur 
on the stem. At the base of the cone is a ring of tissue niucli like the 
annulus of a modern Epuisetum cone. The cone described is probably 
identical with the imp’ressions known as Paracalamostuchys Williumsoizi 
Weiss and with Calnmostachys graradis Zeiller, which has similar leaves ; 
but it is possible that the name Cularnostaehys Birziaeyana represents a 
type rather than a species. The bracts of the cone cannot be regarded 
as sterilised sporophyll lobes. 

Mesostrobus, a new Fossil Cone.$ - D. M. S. Watson describes 
,Jfesostrobus, a new genus of Lycopodiaceous cones from the Lower Coal 

* New Phytologist. viii (1909) pp. 261-6. 
t Tom. cit., pp. 249-60 [ 1 pl. and figs.). 
$ Ann. of Bot., xxiii. (1909) pp. 379-97 (1 pl.). 
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Measures, and adds a note on the systematic position of Spencerites. 
The cone of ikfe.sostrobi6.s Scottii differs from that of Lepidostrobw in 
having the sporangium attached to the distal half of the horizontal 
portion of the sporophyll, and the ligule is relatively larger and set in a 
deep pit. 

Genus Ceratopteris.*-R. C. Benedict publishes a preliminary re- 
vision of the genus G'eratopteris, a complicated group of hydrophytic 
leptosporangiate ferns, which vary considerably not only in leaf-form and 
habit, but also in the more fundamental characters of the sporangium, 
hut have till recently been regarded as but a single species. The author 
lias discovered that the number of spores per sporangium varies Tvith the 
different species, and that this variation and the variation in the de- 
velopment of the annulus can be correlated with the variation in leaf- 
form. The following four species are defined : 6'. fhaliciroides Brongn., 
C. Lockharti Kunze, C. pteridiouks Hieron., and 6'. deltoidea, a new species. 

Stigmatopteris, a new Genus of Ferns.+-C. Christensen gives an 
account of Stipatopteris, a new genus of ferns, in which he brings to- 
gether twelve South Aniericari species closely related by certain cha- 
racters which have not hitherto been considered as of generic value. 
T h y ,  are all exindusiate, and belong to the old genus Phegopteris, and 
are most nearly related, not to Dryopteris, but to Phanerophlebm. The 
common characters of all the species of Stigmntopteris are as follows. 
The lamina is pellucid-punctate, with immersed yellow glands, and desti- 
tute of hairs ; the stipes, rachis, and costa are squamose ; the veinlets 
are free or more or less anastomosiug, and do not reach the margin, 
but end in a clavate apex (" hydathode ") ; the long acuminate apex 
of the pinna is sharply serrate to its very tip ; and, finally, though 
tropical ferns are rarely infected by parasitic fungi, yet most specimens 
of Stigmiitopteris are injured by a black incrusting fungus (Parmularia 
stigmatopleridis). The author gives an annotated enumeration of the 
species, with figures, and a key. The species are separable with difficulty, 
but fall into two groups. 

Galls on Ferns.$-K. Giesenhagen describes and figures two in- 
stances of galls on ferns-on Hymenophyllum lineare var. brasilkizse and 
on H. L2ei- pointing out the parts affected and the nature of the 
deformation. They are both caused by the larvae of different species of 
Diptera. Galls on ferns are of very rare occurrence. 

Bryophyta .  

(BY A. GEPP.) 

Fertilisation in Marchantia.5-I<. Gehrmann writes on the phy- 
siology of fertilisation in Marchantia polymorphn, calling attention in 
particular to the epidermal papilla on the upper surface of the female 

* Bull. Torrey Bot. Club, xxxvi. (1909) pp. 463-76 (3 figs.). 
1. Bot. Tidsskrift, xxix. (1909) pp. 291-304 (figs.). 
1 Ber. Deutsch. Bot. Gesell., xxvii. (1909) pp. 327-34 (pl.). 
Q Tom. cit., pp. 341-8 (figs.). 
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receptaculum, which by their capillary attraction constitute an apparatus 
for quickly diffusing the water in which the male reproductive cells are 
transported. 

Tortula aciphylla in Britain.*-W. E. Nicholson records the first 
finding of Tortula aciphylla in Britain, namely, on Ben Lawers, last 
June. It is a moss of the European mountains, and is found in North 
America. Nicholson shows how it is distinguished from T. ruralis ir. 
shape of capsule and colour of oophyte, but especially in the excurrent 
hair-point of the leaves, which is reddish and nearly smooth as com- 
pared with the spinose hyaline hair-point of Y'. ruralis. T. ac@hylla is 
an alpine, T. riiralis a lowland species. 

Ricciocarpus natans.t-W. West publishes a note on Ricciocarpus 
iaatans. It was growing among Scirpus lacustris, in a pond near Don- 
caster, last June, and was associated with Lemna trisulca. I n  thin open 
parts the latter predominated to the exclusion of the other, whereas in 
well-shaded places the Ricceocarpus grew almost pure. 

Belgian Bryophytes.-A. Cornet1 announces the discovery of Bryum 
fallaz Milde in Belgium. He found it growing plentifully on mortar, 
sterile and associated with Trichostomum erispulum. He points out its 
resemblance to, and difference from, B. pdlens, and sketches its distri- 
bution. 

He also records§ Webera Rothii Correns and Lophozia bademis 
Schiffn. as additions to the Belgian flora. Webera Rothii is one of the 
four species into which W. aniaotina has been split, and is as yet not 
much known, but has been recorded for North Germany and Tyrol. 
Lophozia badensis is a species intermediate between L. turbinata and L. 
Mzcelleri, and as it has been united with the former species by several 
authors its proper distribution is not clear. 

H. van den Rroek 1; publishes a list of the Sphagnaceze of the neigh- 
bourhood of Antwerp. He has collected during twenty-five years, during 
which time the numb& of European species of Sphagnum has been 
doubled. I n  preparing his list he has folloaed the system elaborated by 
Warnstorf, and enumerates thirty-one species and numerous varieties and 
forms. 

Mosses of Carinthia.T-F. Kern gives an account of the moss-flora 
of the Carinthian Alps, prefaced by a brief geologicaI sketch of the 
district, and some indication of the effect of the calcareous and slate rocks 
respectively upon the flora. He enumerates 210 species of moss and 
56 hepatics, citing their localities and altitudes. 

European Hepath.**-K. Mueller, in the ninth part of his Die 
Lebermoose, gives descriptions and figures of the remaining three species 

* Journ. Bot., xlvii. (1909) pp. 374-5 (pl.). 
t Naturalist, No. 632 (1909) p. 321. 
1 Bull. SOC. Roy Bot. Belg , liv. (1908) pp. 334-5. 
g Tom. cit., pp. 341-3. 
7 86th Jahres-Bericht Schlesisch Ges. Breslau, Abt. ii. 1909, pp. 3 17. 
** Rabenhorst's Krypt. Flora, vi. lief. 9 (1909) pp. 513-76 (figs. 267-66). 

(1 Tom. cit., pp. 365-73. 

Dee. I&]&, 1909 3 D 
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of Alicularia, of the genus Elccalyx and its three species, of Haplozia 
and its ten species, and of Jnmesoniella with one species. As in the earlier 
parts, so here, also, he supplies keys: critical notes, affinity tables, etc. 

Mosses of the Atlantic Islands.*-H. N. Dixon publishes notes on 
two collections of mosses gbthered in the Atlantic Islands, the one in 
Madeira, by E. armitage, the other in the Azores by G. C. Druce. 
1. The Madeira collection comprised some 180 specimens in 76 species, 
and included 18 additions to the moss-flora of the island and three to the 
flora of the Atlantic Islands. One of the latter three is Dicranella hetero- 
malla, male plants with the interesting character of axillary bulbils. 
To Grirnmirc trichophylla should be referred as varieties or subspecies the 
following : G. L i s ~ ,  G. canariensis, G. subsguarrosa, G .  Stirtoni, and 
G. azorm.  Brachymenium Philnotu1a appears indistinguishable from 
the East African type. 2 .  The Azores collection, though small (13 speci- 
mens), included a new species, Bryicm elavatulum. 

Synonymy of European and North American Mosses. t- N. C. 
Kindberg publishes notes on the synonymy of European and North 
American Bryineae, being a list obtained by collating the nomenclature 
employed in his own European and North American Bryineae with that 
in V. F. Brotherus’ Bryales in Engler and Prantl’s Die naturlichen 
Pflanzenfamilien . 

North American Mosses.$-C. C. Plitt gives an account of the 
methods of asexual reproduction observed by various authors in Leuco- 
bryum glaucum, viz. the formation of rhizoids on ordinary or on peri- 
chaetial leares, or the formation of leaves readily breakable from the 
parent stem. 

I. Hagen exposes$ a blunder in nomenclature by which the binomial 
Eleutera ornithopodioides was set up by S. C. Stuntz in place of Neckera 
complanata in 1900. 

E. G. Britton 1) publishes some notes on C. G .  Pringle’s Mexican 
mosses. 

Mosses of Mexico.q-J. Cardot continues to publish his preliminary 
diagnoses of Mexican mosses. The third instalment contains thirty-three 
new species and varieties, mostly belonging to the orders Grimmiacea: 
and Bryaceae. 

8 

Thallophyta. 
Algae. 

( B ~ M R s .  E. S. GEPP.) 

Marine Algae of the West of Ireland.**-A. D. Cotton gives a brief 
sketch of the survey which is being made of Clare Island a d  its imme- 
diate neighbourhood on the mainland. From the point of view of 

* Journ. Bot., xlvii. (1909) pp. 365-74 (pl.). 
t Rev. Bryolog., xxxvi. (1909) pp. 115-17. 
; Bryologist, xii. (19~9) pp. 79-81 (figs.). 
5 Tom. cit , p. 82. 

Rev. Bryolog., xxxvi. (1909) pp. 105-15. 
I1 Tom. cit , p. 83. 

** Hew Bulletin, 1909, pp. 312-15. 
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marine algae, much valuable work may be done there, and the author 
describes the various types of collecting ground in the area. Almost 
all types are represented, and there is plenty of work to be done both 
in shore-collecting and dredging. The author finds that in Clare 
Island the conditions dependent upon temperature and salinity of water 
and the physical nature of the coast are fairly uniform, and the dis- 
tribution of the alga: and adgal associations appear to be principally 
affected by conditions of illumination, desiccation, and exposure to waves 
and rough water. Mr. Cotton’s notes will be of great service to all col- 
lectors of marine algae in the area to be surveyed. 

Algae New to Japan.*-K. Yendo records twenty-nine species and 
varieties new to Japan, together with notes on the habitat, synonymy, 
and structure. The note on Halosaccion snccatum is especially interest- 
ing; the author considers that Dumontia fucicola P. & R. and D. &- 
copitatu P. & R. are nothing but young forms of Hulosaccionsaccatum 
Kutz., and the same may be said of H. hydrophorn, with its three varieties. 
The latter are merely modifications due to age or habit. 

Japanese Algae.? - K. Okamura publishes a further part of his 
valuable Icones of Japanese Algae, containing figures of Ceratodictyon 
spongiosurn Zan., Martmsia elegans Her., Gelidium pusillum Le Jol., 
and a new species, Herpopteros zonaricoln Okam. The last of these 
grows on the frond of Zonaria Diesingiana. 

Algae of Egypt.$-R. Miischler enumerates the algae, both marine 
and fresh-water, hitherto observed in Egypt. He founds thelist on his 
own rich collections and on the large quantity of material in the Berlin 
Botanical Museum. The number of species and varieties in the list is 
261, some of which are new records and some from new localities. 

Phytoplankton of Victoria Nyanza.§--C. H. Ostenfeld publishes 
further notes on this subject, founded on samples collected in February 
1908 at  Mwanza and Shirati, on the southern shore of the lake. The 
author finds that a comparison of this collection Kith the others which 
he has examined show that the diatoms (especially Melosiru) are dominant 
in the early spring, while later in the.year the green algae and blue- 
green algae reach their maximum. In  this way the Victoria Nyanza 
resembles the lakes in the lowlands of temperate Europe. It and Lake 
Nyassa differ, however, from European lakes in the absefice, either partial 
or complete, of Asterioneila, Fragilaria crotonensis, and Ceratium hlrun- 
dinella ; while, on the other hand, the African lakes contain a number 
of beautiful forms of Surirella and numerous desmids. This last feature 
they have in common with the lakes, of West Europe (Great Britain), 
but the species are different. The consecutive order of the plankton 
maxima in Victoria Nyanza is : -February : Nelosira Agassizii domi- 
nates ; other diatoms of less importance ; green and blue-green algae 

It is described in detail. 

* Tokyo Bot. Mag., xxiii. (1909) pp. 117-33. 
t Icon. Japanese Algae, ii. No. 1 (1909) pp. 1-20 (5 pls. and descriptive text). 
$ MQm. prbent. ti 1’Instit. kgypt., v. fasc. iii. (1908) pp. 141-237. See also Bot. 

8 Bull. MUS. Comp. Zool., Harvard Coll., lii. (1909) pp. 171-81 (2 pls.). 
S D 2  

Zeit., lxvii. (1909) pp. 212-13. 
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rather scarce. April : green algaj, both desmids and Protococcoideae 
dominate ; diatoms of less importance ; blue-green algae rather scarce. 
October and November : MyxophyceE dominant, but both green algz 
[especially Hotryococcus Brauhi) and diatoms (Melosira iiyassensis and 
Surirellae) subdominant. Plankton very rich in species and individuals. 
The author makes critical remarks on certain species of Peridiniales, 
Bacillariales, and Myxophyces and Ch!orophyceae. X. Agassizii is 
described and figured as a new species. 

Green Algae of NGrth America.*-F. S. Collius publishes an account 
of the green algae of North America, from the Arctic Ocean to the 
Isthmus of Panama, including the West Indian Islands. In the green 
algaj are included not only the Chlorophycew, but also the small class 
of the Heterokontae, but the Desmidiaceae and Characeaj are omitted. 
Under each species is a concise description, with a record of the localities 
in which it has been found. Reference is also given to the original 
publication of the binomial, and to some good figure or plate, and where 
a specimen of the species in question has been published in some ex- 
siccats, reference is also made to that. I n  the plates there is at  least 
one figure for each genus, and in most cases these are taken from standard 
works. A key is given to the species of each genus. I n  an introduction 
the author describes methods of collecting and mounting the various 
kinds of algaj, different types requiring different treatment. 

North-American Fresh-water Algse.7-0. Borge publishes a list of 
fresh-water algae from North America preserved in the Museum at 
Stockholm. The new species described are Closterium pseudolunula 
and Afiabsna calvornica. 

Action of Mineral. Waters on Diatoms.$-- B. Lauby has investigated 
the causes of the presence of brackish-water species of diatoms in some 
of the strata of Mount Dore and the neighbourhood. The deposits are 
of Tertiary origin, and the author, for reasons here set forth, believes that 
the brackish-water and marine species argue the presence in the old 
Tertiary lakes of mineral springs, somewhat similar to that of Saint- 
Nectaire at  the present day. Species of diatoms, showing the same 
variation, were found in the mineral waters of Saint-Nectare and in the 
old deposits of Couranqon. The development of certain peculiarities is 
explained. 

Green Coloration of Oysters.§-L. Calvert and P. Paul give an 
account of their experiments with the " DiatomBe bleue " (Navicula 
ostrearia Bory) in connection with oyster culture in the south of France. 
The green oysters of Marennes are much esteemed by gourmets, con- 
sequently attempts were made to induce the oysters in the great tanks 
or basins at  Balaruc-les-Bains (HBrault) to assume the green coloration 
naturally, the coloration being due to the presence of the aforesaid 
diatom. Genuine green oysters of Marennes were introduced into the 

* Tuft's College Studies, ii. No 3 (1909) pp. 77-480 (18 pls.). 
t Arkiv f. Botanik. viii. (1909) No. 13, pp. 1-29 (1 pl.). 
'+ Comptes Rendus, cxlix. (1909) pp. 529-32. 
5 C.R. SOC. Biol. Paris, 1 x 6  (1909) pp. 1036-8 
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basins in November 1908 and February 1909 ; but no greening of the 
oysters had taken place up to the beginning of April, when the basins 
were partially emptied and most of the oysters removed, and the water 
supply was cut off. But ten days later the basin began to have a blue 
tinge, and the oysters became an intense green, the diatoms having 
undergone rapid multiplication. To make cause and effect clear, 
further experiments are required ; but it is already evident that the fol- 
lowing conditions favour the development of the diatoms : (1) stagna- 
tion of the water in the basins ; (2) low level of the water ; (3) tempera- 
ture of water varying between 13" and 21" C. ; (4) a salinity of about the 
density 1016 to 1017 ; ( 5 )  neglect generally. 

Marine Diatom which stores up Manganese,*-J. Peklo describes 
a species of Cocconeis growing on a quantity of Cladophora fracta var. 
marina; it was coated by a deposit of manganese, and formed a 
brownish-black mass on the shore of one of the Dalmatian Islands. 
He describes the various methods he employed for analysis, and the 
corresponding results. The deposit seems to be derived from manganese 
carbonate taken up by the plant. 

Fossil Diatoms at  Furnas.t--P. A. Chaves writes an interesting 
account of two strata of fossil diatoms in the island of St. Michael, one 
of the Azores. They were both discovered by himself some years ago, 
and, having been prevented from completing his researches on them, 
he now publishes his notes. After discussing various geological strata 
in the Azores, the author gives lists of the fossil diatoms found in the 
Bargado and the TambBres beds. The first contains 38 species, the 
second 56. A list of the living 
diatoms known from the Azores follows, numbering 126, and a com- 
parison of these with the fossils of Bargado aiid TambBres shows that 
27 and 37 species respectively are common to the fossil and living species. 
Then follows a list of 91 species from the fossil deposits of Auvergne, 
and comparison between these and the Azores beds shows that 23 and 
80 species only are common respectively to the two regions. I t  is, there- 
fore, impossible to establish any analogy between the two regions other 
than their formation in fresh-water. The author then gives his views 
on the mode of formation of the strata at Bargado, with a photograph 
of the spot where the fossil diatoms are found. 

Morphology of the Base of C1adophora.S-F. Brand has made a 
study of this subject, and describes and figures the base of Cladop?&ora 
g2omerata. By the term " base" he understands the lowest part of the 
main filament, together with the basal organ of athchment. Up to the 
present time stress has always been laid on the absence of primary 
rhizoids in the hydrophilous Bgagropilae and C. fracta, but the varying 
form of the base of stationary species has never been described. The 
author finds that the basal shoot of the germinating plantlet divides 
at a very early stage into two branches, or, in certain cases, into more 

Of these 27 are common to both. 

* Bot. Zeitsch., lix. (1909) pp. 289-98 (1 pl.). 
t Bull. SOC. Portugaise Sci. Nat , ii. (1909) pp. 231-55. 
$ Ber. Deutsch. Bot. Gesell., xxvii. (1909) pp. 292-300 (figs. in text). 
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than two. Where there are two, the one grows out as the axis, while 
the other may be regarded as a branch. Further development is very 
varied, bat one character seems to be fairly constant. On one or other 
of the rhizoid-branches there arises a short and thick cell, from which 
grows a bushy short-celled group of branches, the cells of which are 
short and of irregular form. Sometimes there are so many of these 
groups that the basal system of rhizoids resembles the root-stock 
of Neottia; and in other cases it appears as if the plant were 
arising from a mass of cells. I n  later stages these bushy branches 
break up into separate cells. It is possible that they serve for the multi- 
plication of the plant. Certainly this function belongs to the primary 
rhizoid, which in middle and old age develops stolons, and may bear 
numerous young plants. Adventive rhizoids arise from older vegetative 
filaments-Wille calls these " strengthening-rhizines " (" Terstarkungs- 
rhizinen "), and divides them into extracuticular and intracuticular. 
These are here discussed. Finally, the author remarks on the extra- 
ordinary power of reproduction and multiplication possessed by Glado- 
phora glomerata, which may take place in six different ways ; and he 
describes the best methods for preparing and staining material for 
examinat ion. 

Growth of Fucus.*-P. Hariot makes a communication on the 
growth of species of Fucus. These algae, together with species of 
Melobesiae, are largely used for manure on the western coasts of France, 
but they may only be collected at  certain seasons, according to law. The 
author has therefore made some experiments as to their rate of growth, 
both for scientific and economic interest. At Tatihou, in November 
1908, he scraped clean two rocks covered with F. vesiculosus and F. platy- 
carpus. One of these rocks was easy to observe at  low tide, being in the 
outer port, while the other was further out. One of the harbour walls 
was ako  scraped. The denuded rocks became covered at  first with a 
layer of green algae, Ulva and Enteromorpha ; and only when these had 
come to an end, about six months after the scraping, did young plants of 
Fucus begin to appear. On July 9 the young shoots on the nearer rock 
were 5-6 mm. high, while those of the other rock were 3-4 mm. high, 
and on the harbour wall there were no algae of any sort. The tufts 
of Fucus cut off close to the rock did not begin to shoot again till 
January. Further observations will be made and the results published. 
I n  the meantime, the author draws the conclusion that the growth of 
Fucus is slow. 

Laminariae of the Mediterranean.7-G. Zodda publishes some notes 
on the species of Lamitiaria which occur in the Mediterranean, which 
only amount to four, namely, L. Rodriguezii Born., which is endemic, 
a doubtful record of L. digitata, L. saccharina, and L. bulbosa. On the 
latter species the author makes a few remarks, discussing the form me&- 
terranea, which is considered by authors to be merely a juvenile form 
of Saccorhiza bulbosa, or, as the author prefers to call the species, 
Laminaria bulbosa. He points out that the sporangia occur both on 

* Comptes Rendus, cxlix. (1909) pp. 352-4. 
t Nuov. Notar., xx. (1909) pp. 94-9. 
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the bulb and on the lamina, and that therefore the only reason for sepa- 
rating the species from Laminaria is done away with. It differs from 
Lamiimria only in the possession of a bulbous base, while from the 
other species of Saccorhiza, S. dermatodea, it differs in the important cha- 
racter of possessing cryptostomata, which are absent in S. dermatodea. 
8. bulbosa should, therefore, be replaced in Lamimaria, possibly in a sub- 
genus. 

Ceramium pallens.*-G. B. De Toni has made an examination of 
the type specimen of Geramium pallens Zanardini, and decides that it is 
no more than a form of the variable C. barbatum Kutz. The sporangia 
are divided cruciately and not triangularly ; and in immature sporangia 
there is simply a bipartition resembling the spores of Croualzia bi- 
spora. The presence of cruciately divided sporangia in a plant which 
otherwise exactly resembles Geramiurn bnrbatum, is not sufficient, in the 
author’s opinion, to justify its position as a distinct species; and the 
more so, since there is so great a variability in this respect in other 
genera, and sometimes even in the same species, of the CeramiaceE. 
He discusses this question, and gives examples to prove his point. 

L u c A 6, A. H. S.-Revised List of the Fucoideae and Florideae of Australia. 
[The author devotes his Presidential Address to this subject, and enumerates 

Proc. Limn. Soc. New South Wales, xxxiv. (1909) pp. 8-60. 
(Notes on marine algEP.) 

[A continuation, in which are treated Chondria, Cladhyntenia, Lophurella. 
Nuov. Notar., xx. (1909) pp. 65-86. 

R A 8 Y u 86 EN,  R. - Bemaerkninger om Vaeksten 8f Bladet hos Alaria esculent8 
pas Faeroerne. (Remarks on the growth of the frond in Aluria esculenta at the 
H’aeroes.) 

1050 species of marine algae from Australia.] 

M A  z z A, A.-Saggio di Algologia oceanica. 

and part of Polysiphonia.] 

_. . 

[Desiribes and figures the periodical renewal of the lamina.] 
Bot. l idsskri f t , ,  n i x .  (1909) pp. 333-5 [figs.) 

s C H O  D D U YN, R. - Un coup d ’ d  sur la Flore algologique des eaux-douces et 
saumitres de Bergues (Bord). (A glance at the algological flora of fresh and 
brackish water at Bergues). 

[A list of 153 species.] 
Bull. A d .  Internat. Gdoqr. Bat., xvii. (1909) pp. 163-72. 

Fungi. 
(By A. LOEEAIN SMITH, F.L.S.) 

Contribution to the Cytology of Synchytrium and its Hosts.? 
S. Kusano has followed the development of Synchytrium Puerariae and 
S. deczjiens, both of which are practically the same. Swarm-spores of 
the fungus are liberated on the surface of the leaf, and enter by the 
stomata or water-pores ; in the tissue the spore grows out to a spherical 
orange-yellow body. Successive mitotic nuclear divisions take place ; 
five chromosomes are formed ; an intranuclear spindle appears, and the 
nuclear membrane disappears ; after migration of the chromosomes the 
spindle breaks at the centre, and a half is withdrawn to each pole; 

* Nuov. Notar., xx. (1909) pp. 87-93. 
t Bull. 0011. Agric. Tokyo Imp. Univ., viii. 2 (1909) pp. 79-147 (4 pls.). See 

also Bot. Centralbl., cxi. (1909) pp. 226-7. 
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a dense cytoplasmic mass appears at  the end, changes into a prominent 
aster, and aids in the formation of the nuclear membrane ; this centro- 
sphere-like body Kusano proposes to call the “ karyodermatoplast.” 
After repeated nuclear divisions, the cytoplasm divides into polyhedral 
masses, which become multinucleate sporangia, each one giving rise to 
200 to 300 swarm-spores. 

Nuclear Phenomena in  Pyronema confluens.*-W. H Brown gives 
a preliminary note of his investigation of a form of Pyronemu, which 
agrees outwardly with P. confluens, as investigated by Harper, but differs 
in the behaviour of the nuclear fusions. Brown suggests that he may 
be dealing Kith a variety or form of Harper’s fungus. Trichogynes and 
antheridia, were formed in it, but they were never in contact, and the 
nuclei of the antheridia degenerated. No fusion of nuclei occurred 
either in the ascogonium or ascogenous hypha, except in the binucleate 
cell which forms the ascus. He also finds that there is only one reduc- 
tion in the ascus-it occurs in the first division of the primary ascus 
nucleus, when there is what appears to be a synapsis and a split spireme, 
followed by the passing of four or five chromosomes to each pole. 

Sexuality and Development of the Ascocarp in Ascophanus car- 
neus.t-E. M. Cutting gives an account of the systematic position of 
this fungus, then describes his methods of securing the plant, and of 
preparing the microscopic sections. He also describes his experiments in 
the germination of the spores ; he mas unable to induce growth further 
than the production of germ-tubes. The cells of the vegetative mycelium 
are multinucleate ; the nuclei are minute, and seem to divide karyokinetic- 
ally. There is a pore in the middle of the transverse wall of each cell, 
and on either side of the pore a number of granules are situated. A 
pore is also present in the ascogonial cells. One ascogonium gives rise to 
the fruit. The archicarp is a “ solecite ” composed of a varying number 
of cells, either simply curved, or twisted in a complicated manner. There 
is no male organ ; the apical portion of the archicarp may possibly re- 
present the trichogyne. The middle portion functions as an wco- 
gonium, and the cells composing it seem to be multinucleate at  their 
formation ; fusion between nuclei seems to take place in all the cells ; 
there is no nuclear migration from one cell to another. All the asco- 
gonial cells have the power of giving off ascogenous hypha ; the tips 
bend over in the usual manner, and the ascus is formed from the pen- 
ultimate cell. Cutting regards the fusion of nuclei in the ascogonial 
cells as a reduced type of fertilization in which the female nuclei fuse in 
pairs. He is of opinion that the genus Ascophanus presents many 
points’of similarity with Ascobolus and Lusiobolus, and ought to be 
retained in the Ascobolacea. A full bibliography completes the paper. 

Nuclear Division in the Ascus.$-A. Guilliermond challenges the 
results obtained by Fraser and Welsford in their work on the cytology 
of the ilscus. He denies the occurrence of the second reduction which 

* Johns Hopkins Univ. Circular, No. 6 (1909) pp. 42-5. 
t Ann. Bat., xxiii. (1909) pp. 399-417 (1 pl.). 
1 Comptes Rendus, cxlix. (1909) pp. 350-2. 
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was discovered by Fraser in H. rutilans at the third mitosis in the ascns, 
and he finds his own results verified in three other species, Peziza 
Cutinus, Galactiniu succosn, and Pustularia vesmlosa. 

Mildews of Cereals.*-A long series of experiments is tabulated by 
G. M. Reed, and results explained in connection with his work on 
cereals. All such experiments have in view the finding of plants 
immune to disease. Reed proved that mildew on oats occurs on species 
of Aveiaa only ; barley mildew only on Hordeum ; rye mildew is confined 
to species of Secule ; and wheat mildew to species of Triticum. An 
account is further given of infection experiments on hybrids of these 
various grasses ; and, finally, in reviewing the evidence of immunity, the 
writer adds that external conditions play a prominent part i n  deter- 
mining whether a plant is immune or susceptible to a given fungus- 
disease. The influence exerted by these conditions requires investigation. 

Hypocreales of N. America : 1I.t-J. Seaver has united in Tribe 11. 
Creonectriea:, all genera and species of this group that possess a 
stroma. With some of these, e.g. Splmrostilbe, we are already acquainted ; 
the new genera are Sphzerodernautella, in which there is a czespitose 
arrangement of perithecia ; Creonectria, which includes the species of 
Nectria that are stromatoid ; Mucbridelln, distinguished by the coloured 
spores ; &oleconectriu, with elongate many-septate spores ; and I'hyro- 
nectroidea, with muriform coloured spores. All the species are fully 
described ; none of them are new. 

Xylaria po1ymorpha.S-F. GnBguen reports several new observations 
in his cultural study of this fungus. He made cultures on carrot, and 
obtained stromata exactly comparable with the growths on the original 
wood. They were not appreciably affected by the presence or absence of 
light. No fructifications were obtained except from April to the end of 
October. Variations in form were produced owing to differences in 
atmospheric conditions, which explains also the variations seen in so 
many of the larger fungi from season to season, and should lead to caution 
in the determination of new species. 

New Genus of Mucedineae.§ - P. Hariot and N. Patouillard re- 
ceived from M. Chevalier fruits of Zizyphus Baclei deformed by a fungus 
which proved on examination to be a Mucedine, Coniodictyum Cheva- 
Zieri g. et sp. n. It is distinguished by its muriform colourless spores, 
yellowish-white in the mass. In  the centre of the fruits there is a fine 
branching mycelium, from which rise short upright conidiophores, each 
with a rnuriform conidia at  the tip. 

Hyphomycetes.11- I n  this fascicle Lindau finishes the large genus 
The two small sections Dictyospora: and Staurospora: are Fusarium. 

* Bull. Torrey Bot. Club, xxxvi. (1909) pp. 355-88. 
t Mycologia, i. (1909) pp. 177-207 (1 pl.). 
1 Bull. SOC, Mycol. France, xxv. (1909) pp..69-97 (1 pl.). 
5 Tom. cit., pp. 13-14 (12 figs.). 
11 Rabenhorst's Kryptogamen-Flora, 9te Abt. lief. 114 (Leipzig, 1909) pp. 561-624. 
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dealt with, and a beginning is made with the Tuberculariaceae dematiez, 
in which the fruiting body and spores are more or less dark-coloured. 
There are ten genera enumerated, with simple spores. 

Pigment-forming Penicillium.*-H. Doebelt has investigated the 
formation of pigment in Peuicilbium africanuna ; it forms a blood-red 
mycelium in certain culture media, with a sulphur-yellow margin round 
the edge of the culture. Attention was directed specially to the connec- 
tion between the substratum and the colour formation, l-ery little colour 
being formed on a carbohydrate medium. Nitrogen from organic 
sources encouraged the red growth much more than the nitrogen of in- 
organic compounds. High osmotic pressure acted as a deterrent both 
of colour formation aud of mycelial growth : high temperatures aided 
growth while acting unfavourably on the colour ; light had no influence 
on the pigment ; acids completely stopped the colour ; oxygen mas 
necessary for growth and for pigment. The presence of other fungi 
induced a more active pigment formation, and where the substratum 
lacked the salts necessary for the colour formation, the addition of certain 
fungi insured its presence. 

A new 
Phragmidiuna from Africa on Rubus Volkensii, with Y-celled, or, rarely, 
%-celled teleutospores ; other novelties are from South America and 
Japan-species of Puccinilr, Coleopucciwh, Coleosyorium, and Hyalospora. 

Fr. Bubak$ describes a new Bcidium from Japan on Scopolk 
iapoftica, and also a Puccinia of the same type as P. Poarum. He found 
in the sorus two forms of teleutuspore, I- and %celled spores in equal 
proportions, both of them variable in size and form. He names it 
P. cognatella ; host-plant, Poa mmoralis Tar. zsmbrosa. 

h German translation S of Bubak's Rust-fungi of Bohemia has been 
issued. Bubak records some 312 species, and is personally responsible 
for most of the localities given. 

A new species I] of &h~~rophragmium is described by P. Hilriot and 
N. Patouillard. A 
diagnosis of the species is given, with figures of teleutospores, 6-to 
%celled, and ornamented with short hairs. 

F. 1). Kernq describes a new species of Gymnoyorangium from 
Colorado, which grew on Sabina monoyerma. The cells of the teleuto- 
spores have each five to seven large scattered germ-pores, a very unusual 
character, no other species having been observed with more than two. 

Griffon and Maublanc** describe a new rust of orchids in hot-houses, 
Hemileia Oncidii. I t  forms spreading yellow patches on the leaves. The 
mycelium forms haustoria which pierce t h e  cells of the host-tissue ; the 
teleutospores are smooth, and smaller than those of B. americnna, also a 
rust of orchids. 

Uredineae.i-P. Dietel describes a number of new species. 

It grew on one of the Anonacea in West Africa. 

* Ann. Mycol., vii. (1909) pp. 315-38. 
$ Tom. cit., pp. 377-9 (11 figs.). 
(j Arch. Natur. Landesdur. Biihmen., xiii. 

;I Bull. SOC. Mycol. France, xxv. (1909) pp. 
9 Mycologia, i. (1909) pp. 208-10 (1 fig.). 

** Bull. SOC. Mycol. France, xxv. (1909) pp 

Mycol., vii. (1909) p. 387. 

t Tom. cit., pp. 

No. 5, Prag, 1908. 

108-10 (1 fig.). 

. 135-9 (1 pl.) 

353-6. 

See also Ann. 
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In  a further paper * they note the prevalence of cereal rusts in 1908, 
the year having been very damp-in one instance a third of the harvest 
was ruined. 

P. and H. Sydowf have begun the second volume of their work 
on Uredineae. The first fascicle opens with the genus Uromnyces, and 
contains descriptions of 2 18 species, arranged according to the natural 
orders of the host-plants. In  most of them only one type of spore has 
been discovered. The genus resembles Puccinia, except that the teleuto- 
spores are usually 1-celled, and are furnished with an apical germinating 
pore. 

J. Eriksson$ gives us his recent studies on specialisation in the 
“ coronate ” grass rusts. He has distinguished three forms : (1) Puccinia 
coronifra, with itR aecidium, on Rhamnus cathartiea ; (2) P. coronata 
connected with Bcid ium Frangdas, and (3) P. coronata of which the 
aecidium is unknown ; the latter grows on species of Mebica. Accounts 
are given of all the cultural experiments with these different forms. 

P. Magnus § points out that J. Ivar Liro, in the Uredinea: Fen- 
nicz, has included his genus Hyakospora in Uredinopsis. The latter hae 
a pseudoperidium in the uredo sorus which is wanting in Hyalospora, 
and there are other differences which are indicated. Magnus gives 
notes on the other genera of Melampsoracea 

G. Gassner 1) records an epidemic of Uromyces appendiculatus on 
French beans, which practically destroyed the crop. Experiments were 
made with a number of varieties to test their power of resistance, but no 
definite results were reached. 

Notes on the Larger Fungi.T-L. Legne describes a Morchella- 
like form of Collybia velut$es. The hymenium covered the Morchella- 
like involutions on the upper surface of the pileus. Legne could not 
detect any parasitic fungus on insects that might have caused the 
monstrosity. 

F. Hy ** contributes a note in regard to  Amanita junpuillea, which 
he finds edible and good, and which has been unnecessarily confused 
with A .  citrina, a poisonous species. A .  junpudlea is easily distinguished 
by its fugacious ring, the striate margin of the large pileus and its 
faint but sweet odour. 

W. A. Murrill tt records cases of poisoning from eating Inocybe 
inJida, a small dark “ mushroom.’’ The medical symptoms are given in 
detail. 

Murrill $$ also describes a new species of Boletus, “ Ceriomyces 
Maxoni,” from Costa Rim, collected at approximately a height of 
2000 metres among mosses on a rotten log. 

Cesar Sobrado Maestro $ 5  gives a list of fungi found in the neigh- 

Notes are added on other rusts. 

None of the cases were very serious. 

* Bull. SOC. Mycol. France, xxv. (1909) pp. 143-6. 
3 t Monographium Uredinearum. Leipzig : Bros. Borntraeger, ii. 1 (1909) 144 pp. 
(5 pls.). 

See illso Bot. Centralbl. 
cxi. (1909) p. 185. 
J- ** Tom. cit , p. 123-4. 

$ Ark. Bot., viii. No. 3 (1909) 26 pp. (1 pl.). 
8 Ber. Deutsch. Bot. Gesell., xxvii. (1909) pp 320-7. 
)I Rev. Secc. Agr. Montevideo, iv. (1909) pp. 125-9. 

Bull. SOC. Mycol. France, xxv. (1909) p. 119 (1 fig.). 

t t  Mycologis, i. (1909) pp. 211-14 (2 figs.). 
$4 Bol. Hist. Nat., ix. (1909) pp. 345-8. 

Tom. cit., pp. 218-19. 



'752 SUXIMARY OF CURRENT RESEARCHER RELATING TO 

bourhood of Santiago. He notes the capricious occurrence ot certain 
species, some being plentiful one year and very rare another in the same 
locality. 

K. Kreissler * found in a care a monstrous form of Polyporus Rost- 
kovii. He compares it with a similar form found by Reichardt in 1866, 
and with Boletus raiagiferinus described and figured by Bolton. 

Study of Thelephoreag .t-W. Brinkmann mites on the changeable- 
ness of many of the species belonging to this group. Thus the thin 
filamentous Corticieas become thick as growth proceeds : in stouter forms 
a new layer of basidia are formed when the first layer is exhausted-the 
secondary hymenia being distinguished by dark lines. I n  many species 
the surface becomes covered with warts, papills, or teeth, thus passing 
over into Hydnaceze. The same fungi may be so different a t  the 
various stages of growth, that occasionally they are classified in differeu t 
genera : thus Penrophora crystalliizn becomes known as Odontia corrugnta. 
Brinkmann also draws attention to the effort made by species of this 
family to protect the hymenium from rain, etc. They prow by preference 
on tlie under side of logs ; failing that, they develop the edge until some- 
thing of a pileus nature is formed : and he also notes the tendency to 
form sterile growths, especially in wet weather, when species like Pelkio- 
phora byssoidea cover large patches with their mycelium. 

Researches on Fungi.: - A. H. 8. Huller has been investigating 
hhe prodwtion, liberation, and dispersion of fungus-spores, and now 
publishes the result of his researches in book form. The larger part is 
occupied with a description of spore production and dissemination in 
Hymenomycetes-Agarics, and Poiypores. Wind or more gentle air- 
currents spread the spores as they fall, or, in some cases, they are eaten 
by dugs, and germinate after passing through the digestive tracts. Many 
subjects bearing on spores are dealt with, such as the specific gravity 
of spores, the significance of colour, and the effects of light, heat, and 
humidity on their discharge. Statistics are given as to the enoraous 
numbers produced by the different fruit-bodies. Some chapters are 
also devoted to the Ascomycetes, in which spore-dispersion is correlated 
with special adaptation in the asci. The book is well illustrated and 
well indexed. 

Java Fungi.§-M. Raciborski describes a large number of parasitic 
and epiphytic fungi from Java, many of them new species. There are 
several new genera : Farysia g.n., near to Graphiola, was found in the 
flowers of a Carer ; Ordonm g.n., very similar to Tonaentella and Hypoc?i,- 
w u s ,  produces globose, sessile spores, on which are formed four basidia 
and elongate basidiospores ; Mohortia g.n., allied to Septobasidium : 
Alika g.n., near to Ballndytra; and Paidania g.n., somewhat like 
Venturin, but distinguished by 2-celled spores and other characters. 

Most of the species Pbere collected in pine woods. 

' 

Ann. k.k. Nat. Hist. Hofmus. Wien, xxii. (1907-8) pp. 143-4 (1 pl.). 

t Bot. Zelt., lxvii (1909) pp. 225-9, 241-5, 257-61. 
$ London : Longmans Green and Co. (1909) xi. and 274 pp. (5 pls. and 83 figs.). 
5 Bull. Acad. Sci. Cracovie C1 Sci. Math. Nat., 1909, pp. 346-94 (6 figs.). See 

See slso 
Bot. Ceqtralbl., cxi. (1909) p. 226. 

also Ann. Mycol., vii. (1909) pp 391-2. 
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Ambrosia Fungus.*-F. W. Neger has given us a second contribu- 
tion on this subject. He finds that beetles as well as ants seek to 
obtain pure cultures of the fungus that serves them for nourishment. 
The ants secure this by constant weeding of their fungus gardens : the 
beetles by more secluded cultures, in localities free from alien infection ; 
they never bore into trees affected by parasitic fungi. The funqi are 
grown in gangways and borings prepared by the beetles, who carry 
away the fragments of wood, and so secure a clean, well-aired habitat 
for the fungus, though some foreign fungi find a lodgment in the 
process of making the gangways. Neger has concluded that the 
Ambrosia fungus of Hylecretus clermestoidm is probably a species of 
Endomyces ; the species of Ceratostomelln constantly found in the 
borings has no connection with the Ambrosia fungus. 

Notes on various Fungi.?-F. Theiszen gives a second series of his 
‘‘ Fragmenta brasilica.” Hypozylotiopsis P. Henn. he finds to be identical 
with a previously described genus, Hyrinaecium. A number of new 
species are described and old ones revised. He comments on the varia- 
bility of the spores in Phyllncora, which has given rise to many species 
now shelved as synonyms. 

Influence of Parasitic Fungi on the Form of the Host-plant.$ 
Some notes on this subject are contributed by Dittrich. He finds that 
the disturbance of the host-tissue caused by the parasite very seldom 
results in any alteration of form. The changes brought about are 
reckoned under atrophy or hypertrophy, and both conditions may be in- 
duced on the same plant by one fungus. The most important formations 
are the witchts’ brooms, which are nearly all due to a fungoid parasite. 

British Fungi.§-J. F Rayner, in an address delivered before the 
members of the South-Eastern Union of Scientific Societies, advocates 
the study of fungi in the field as a fascinating branch of nature study. 
His notes on fungus-collecting have special reference to Hampshire, and 
he tells of the rather rare fungi that have been gathered there, the 
New Forest offering a fine gronnd for collectors. Rayner gives special 
attention to edible species, and concludes with advice as to the fungus- 
liunter’s outfit. 

W. M’Cutcheon 11 publishes a list of fungi found in and around 
Dumfries in the months of September and October. The list is aon- 
fessedly only a preliminary one, but it includes 80 species. 

A. Lorrain Smithy also presents a list of Dumfries-shire fungi ; her 
field of search extended to various parts of the county, and the fungi 
number 258 species. A sketch is also given of the conditions of climate 
and soil most favourable to the production of fungi. 

Influence of Parasitic Fungi on Currant Wine.**- Karl Mullei 
has tested and examined the wine made from black currants taken from 

* Ber. Deutsch. Bot. Gesell., xxvii. (1908) pp. 372-89 (1 pl. end 3 figs.). 
t Ann. Mycol., vii. (1909) pp. 343-53. 
$ Jahresb. Schles. Ges., lxxxvi. 2te Abt. (1906) p. 32. 
8 Trans. S.E. Union Sci. Soc., (1909) pp. 15-20. 
I/ Trans. Dumfr. & Gall. Nat. Hist. SOC., xx. (1909) pp. 95-7. 
7 Tom. cit., pp. 170-7. ** Centralbl. Bakt., xxiv. (1909) pp. 155-8. 
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bushes affected with Glmosporiurn Ribis. In  the summer of 1908, all 
the bushes in Baden were badly attacked by this fungus, and the leaves 
decayed and fell by the middle of July. He found that the quantity of 
sugar, sap, ash, etc., was much lower in a given quantity of berries 
from diseased trees, but the quality was not seriously altered. 

Mycological Notes, No. 32.*-C. G. Lloyd gives a sketch of the life 
of Elias Fries, and some information as to the work done in mycology 
and kindred subjects by his family. He reviews the American species of 
fungi in the Fries’ herbarium at Upsala, many of them sent by 
Schweinitz, and makes notes on a number of the specimens. 

Penicillium glaucum as a Cause of Pellagra.? -A. Sturli has 
tested the poison-producing power of this fungus as a contribution to the 
solution of the pellagra problem. This disease, which attacks the 
peasants in the Mediterranean region as well as in Austria, is due to eat- 
ing diseased maize, and Penicillium gluucurn, as the commonest fungus, has 
been suspected. Sturli found that the fungus cultivated on Raulin’s solu- 
tion was very poisonous for rabbits. The poison is neither a phenol, an 
acid, nor an alkaloid. 

International Nomenclature.$-P, A. Bccardo publishes a note on 
the question of nomenclature as applied to Cryptogams, and quotes with 
modified approval the decision of the Moscow naturalists that mosses 
should have as their initial date 1782, the date of Hedwig’s work ; algae 
and lichens should refer back to Linnzeus’ Species plantarum, 1753 ; 
and fungi to Fries’ Systema Mycologicae, 1S29. Saccardo reviews more 
recent authors, and enumerates the genera of fungi created by Persoon 
and others, which form the basis of all present-day work. 

Plant Diseases.-A. Eichinger5 writes on the skin disease of potatoes 
caused by Spondylocladium utrovirens. He failed to detect any rotten- 
ness caused by the fungus. When the tuber was directly infected, the 
fungi germinated and then died down, but when pieces of the fungus 
were placed on bits of the potato, the mycelium penetrated the flesh. 
The author does not consider that the fungus has any connection with 
Bhizoctonia violaceu. A series of observations were made on the sen- 
sitiveness of this fungus to light during the growth period. 

V. Ducomet 11 finds a new species of Fusarium on Lolium italicurn ; 
Sphaerella pinifoliu on living needles of pine, and Vermiculuriu varians 
on stems, roots, etc., of Solanum nigrum and Physulis peruviana. He 
describes their development and the changes induced in the tissue of the 
host-plants. 

J. G. GrozeobacherT[ found that Sphasrella citrulliw and its pycuidial 
form Ascochyta citrullinn was causing a disease of melons in Geneva 

Ducomet adds notes on oak mildew. 

* Cincinnati, Ohio, 1909, pp. 413-24 (3 pls. and 2 figs.). 
t Wiener Klin. Wochenschr., xxi. 20 (1908) pp. 711-14. 

5 Ann. Mycol., vii. (1909) pp. 35664 (3 figs.). 
/I Ann. Ecole Agric. Rennes, ii. 1908 (1909) 94 pp. (53 figs.). 

q Exper. Stat. Teohn. Bull., No. 9 (1909) pp. 195-229 (6 pls.). 

See also Bot. Cen- 
tralbl., cxi. (1909) pp. 139-40. 

Mycol., vii. (1909) p. 368. 

Mycol., vii. (1909) p. 389. 

$ Ann. Mycol., vii. (1909) pp. 339-42. 

See also Ann. 

See also Ann. 
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(New Pork). Notes are given of the examination of the fungus, and as 
to the method of stamping it out. 

G. Trincheri* publishes a preliminary account of microfungi found 
on ornamental trees in the botanical gardens at Naples. Several of the 
species described are new to science. 

Griffon and Maublanc t give an account of the rapid spread of the 
oak mildew. They offer several theories as to the origin of the fungus. 
Either it is an indigenous European form that has taken on a new 
vitality, or it is an alien form that has been introduced, probably from 
North America. The authors consider that it cannot be referred to the 
genus Phyllaetinia. 

The same authors $ have studied a disease of cocoa affecting the 
branches and roots. It is caused by the fungus Lasiodi-plodia Theobromae 
previously described h d e r  various other names. It is one of the 
Sphaxopsidea: with compound pycnidia. 

In  'another paper § they describe several new species of parasitic 
fungi : Colletotrichum Iim-ae on the leaves of Ixora ; Dichomera CaTini 
on branches of Carpinus ; Naemaspora Jasmini, differing from other 
species of the genus in the irregular ovoid spores which are pale rose- 
coloured in the mass ; and Chaetophoma erysbhoides on leaves of Quercus 
Ilex. 

A disease of cotton that affected the plantations in Dahomey has 
been diagnosed by G. Fron I\ i ~ s  due to a fungus Phoma Roumii sp.n. 
When young branches are attacked growth ceases and the branches 
die off. 

Diseases of beetroot have been specially studied by Griffon and 
Maublanc.7 Their observations extended over two years, one very dry, 
the other very rainy, and they were thus able to test the importance of 
atmospheric conditions. They distinguish three forms of attack by 
fungi. 1. Rottenness of the heart-leaves caused by various fungi, but 
due principally to the soil. 2. Disease of the outer leaves : rust 
(Uromyces Bet=), mildew (Peronospora Schachtii), and spots (Cercospora 
beticola). The leaves are also subject to the depredations of Ramularia 
beticola. 3. Diseases of the beetroot caused by Urophlyctis leproides and 
also by Rhizoctonia and Phoma. Proliferations of the roots is a serious 
trouble of which the cause is still obscure, but it seems proved that they 
are not caused by animal or vegetable parasites. 

The same authors ** report on some diseases of the vine, notably 
mildew, and they recount the experiment of treating it with a wash of 
sea- or salt-water. It was to a certain extent effective, but it does not 
kill all the conidia nor the mycelium, and if the solution is too strong the 
leaves are injured. Black-rot (Guignardia Bidwebhi) is also a trouble- 
some disease, but less prevalent than mildew, as it requires excessive 
moisture for its development. 

A disease of the coffee plant 77 has been diagnosed by F. H. d'Herelle 
* Rend. R. Accad. Sci. Fis. Mat. Napoli, faso. 3 4  (1909) 7 pp. See also Ann 

t Bull. SOC. Mycol. France, xxv. (1909) pp. 37-50. 
1 Tom. oit., pp. 51-8 (2 figs.). 
jJ Tom. cit., pp. 66-8 (4 figs.). 

Notes are also given on some previously known fungi. 

Mycol., vii. (1909) p. 393. 

8 Tom. cit., pp. 59-63 (3 figs). 
f Tom. cit., pp. 98-107 (4 figs.). 
tt Tom, oit., pp. 171-85 (1 pl.). ** Tom. oit., pp. 14.0-3. 



i 5 6  SUMMARY OF CURRENT RESEARCHES RELATING TO 

to be due to a Pyrenomycete, Phthora vastatrix g. et sp. n. The first 
symptoms are the raising of the bark at the base of the trunk, which 
then splits and sometimes comes off. The tree is killed by the hypha: 
hindering the circulation of the sap, and by the destruction of the 
cambium. Infection takes place on the roots, especially of the older 
trees. Shade trees are also atbacked by the same fungus, tliough its 
action on these trees is slightly different. Conidia and spermogonia are 
formed. as well as perithecia. 

N. A. Cohb * has published a pamphlet which gives an account of 
troublesome diseases in Hatvaii, most of them fungoid diseases, and 
especially affecting the cnlture of the sugar-cane. Ithyphallzu, Clathrus, 
m d  Dictyophorcc, all genera of the Phalloideq infect the roots of the 
cane. These are fully described and compared. Diseases of the leaves 
caused by microscopic fungi, are also noted, Leptosphzria Sacehari, 
L‘ercosporo Sacehari, etc. Cobb gives his method of treating these 
various diseases. A section of his work deals with timber-rots, caused 
also by fungi, among others Lepota cepBest4es and a yellow-spored 
agaric ; the effects produced by these fungi are described. Cobb esti- 
mates the spores from one pileus of the yellow agaric as somewhere over 
300,000,000. 

A disease of various species of Ribes is described by T. Wulff t as 
due to Botrytw. Leaves and fruit are attacked and badly damaged ; 
the former are inoculated through the stomata, the fruit probably 
through some small wound. Sclerotia are formed on the decaying fruits, 
hut no ascomycetous form has been noticed ; probably it is a form of 
Sclerotinia Fiiekelinna. 

Ton Faber $ reviews the diseases to which the cotton-plant is subject ; 
the roots are often attacked by Neoeosmospora vasinjecta, first detected 
in N. America : it entirely destroys the roots. A species of Di-plodia 
also attacks the roots that have previously suffered from Neocomospora, 
and another species of D$Zodia destrop the leaves. Faber gives a series 
of fungi, Puccinia, Cladosporium, etc., that destroy either the foliage, 
leaves, or the flowers : the destruction of the capsules called “black- 
boll ” is probably due to bacteria. 

E. Rehms writes on the occurrence of black-scab in potato in 
England ; he points out the confusion that has arisen in the determina- 
tion of the fungus Chrysophlyctis eradobiotica, and gives an account of 
the methods used for its extermination. A bibliography of the litera- 
ture on this subject is added. 

Carlo Tiraboschi )I has examined by means of cultures the different 
fungi that are to be found on diseased maize. There are species of 
Oospora, Penieillium, Aspqqillus, Hormodendron, and D@odia. He 
describes the appearance and gives biological details of these fungi. 

Wood-destroying fungi have been studied by Otto Bittmann,T both 
* Fxper Stat. Hawaiian Sugar P1. Assoc., Bull. No. 6 (1909) 110 pp. (7 001. 

t Ark. Bot. viii. No. 2 (1909) 18 pp. (2 pls. and 4 figs.). 
1 Centralbl. Bakt., xxiv. (1909) pp. 196-8. 
I] Ann. Botanica, vii. (1908) H. 1. 

7 Oesterr. Forst. Jagdzeit, xxvii. (1909) pp. 74-6, 84-5, 95-6, 135-6. 

pls. and 64 fig 

§ Tom. cit., pp. 208-13. 
See also Centralbl. Bakt., xxiv. (1909) pp. 

See also 
264-7. 

Cantralbl. Bakt., xxiv. (1909) pp. 303-4. 
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parasitic and saprophytic. Agarics infect poplar wood at the saw-mills. 
Purple willow is attacked in Lower Austria by Cenangium rosulatum ; an 
hscomycete, Collybia velutipes, is suspected of causing a disease of elms in 
the water meadows of Moravia. On barked oak appear Stereum hir- 
sutum, Polyporus hirsutus, Lenzites betulina, and Bulgaria polymorpha. 
A species of Clavaria follows on the attack of a beetle. 

H. Nilsson-Ehle * has made a study of the Scolecotrichum-disease of 
oats. It appears more frequently on moorlands, and more especially after 
a dressing of lime. Susceptibility to the disease lies in the oats them- 
selves. Descriptions of those that are susceptible and those that are 
immune are given. 

C. Reiche t gives an account of the diseases that attack cultivated 
plants in Chili. The chief fungoid parasites are smuts and rusts on 
cereals, Helminthosporium gramineum on barley, etc. Peronosporea? are 
rare owing to the dry summers. On orchard trees, Exoascus deformans, 
Fusieladium, Nectria and Cycloconium are the most frequent ; on the 
vine, Oidium I’uckeri. 

G. Qassner $ combats the view that the witches’ brooms of cherry in 
Uruguay are due to temperature. He points out that the disease is due 
to Exoascus deformans, and advises as to methods of treatment. 

Mycorhiza as a Parasite.§--. A. Nadson investigated an ex- 
tensive loss of oak-seedlings, 1-2 years old, and found that the roots 
had been killed by a mycorhiza fungus. The hyphal cells of the 
parasite were here and there much enlarged, and not only was it of no 
use to the oak, but had become a dangerous disease. The author states 
all such fungi are parasites, but usually the parasitism is confined to the 
outer cell-layers of the root, and the fungus takes over the function of 
providing water and food materials, thus giving rise to the symbiotic 
conditions. Occasionally, as in the case investigated, the fungus 
becomes a pure parasite. 

- ~ T K I S S O K ,  GEO. F. -Preliminary Notes on some New Species of Agaricaceat 
Ann. Nycol., vii. (1909) pp 365-76. 

B A I R I E R, G., & A. S A R T  0 RY-gtUde d’un Aspergillus pathoghe (Aspergillus 

The insect pests are also enumerated. 

and Clavaria. 

fumigatoidee sp n ) (Study of a pathogenic Aspergzllus.) 
[Description of the new plant, and its effect on inoculation experiments.] 

Bull. SOC. Mycol. B’rande, xxv. (1909) pp. 111-18 (1 pl.). 

[Diagnoses of two species of Cortzienrius ; notes on colour reactions and a 
Tom. cet, pp. 69-82. 

[Pstouillard‘s classification has been followed, and a critical account of the 

B A T A I L L  E, 3’ R+ D B R I c-MiseellaJes mycologiques. 

species of Russula.) 
B O U R D O T ,  H., & A. GALZIN-Hymenomycetes de France. 

plants is given.] TOWZ. cit., pp. 15-36. 

* Tiddskr. Landt. Lund, 1908, 15 pp. See also Bot. Cenwalbl., cxi. (1909) 

t Contr. Centro. Ind. Agric. Congr., iv. (1908) pp. 163-6. See also Bat. Cen- 

t Rev. Asoc. Rural, Uruguay, Montevideo, 1908, pp. 546-51. See also Bot. 

8 Jahrb. Pflanzenkr. St. Petersbourg, ii. (1908) pp. 26-40 ; RBs., pp. xi-xii (4 pls.). 

p. 165. 

tralbl., cxi. (1909) p. 166. 

Centralbl., cxi. (1909) pp. 188-9. 

See also Bat. Centralbl., cxi. (1909) pp. 165. 

Dec. 15th, 1,909 4 E 
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B U B A E ,  FR.-Eine neue Tilletia-Art. 

SUMMARY O F  CUKHENT RESEARCHES RELATING TO 

(A new species of Tilktia.] 
[The fungus grew in the fruits of Hordeurn vulgare, filling them with 

Zeitschr. Landzu. Versuch. Oesterr., 1909, pp: 545-49 (1 fig.). 
See also A m .  Mycol., mi. (1909) p. 387. 

CHALTON. ED., & F. P I C  ARD-contribution 6 1’Btude systbmatique et biologique 

[Trenomyees histophtarus sp. n. is described, and a general account of La- 

Bu.11. SOC. Mywl. France. xxv. (1909) pp. 147-70 (2 pls. and 5 figs.) 

violet spores.] 

des Laboulbeniacbes. 

boulbeniaces is given.] 

F E R D I N A N S E N ,  c., & 0. WINGE-TWO New Fungi collected by F. Btirgensen 
in the Spanish West Indies. 

[Species of Eutypella and Dothiorella.] 
Vid. Med. Nut. For. Kobenhavn, 1908. 

Copenhagen, 1909, pp. 141-4 (1 pl.). 
See also Bot. Centralbl., cxi. (1909) 

p. 186. 
Mycological Notes 11. A. Danish Pangi. 

[Descriptions of culture experiments 
with Cladochytrium, and diagnoses of 

new species.] 
B. Three new Foreign Species. 

[Parasites on various plants.] 
Bot. Tidsskr., xxix. (1809) pp. 303-19 

(8 figs.). 
(A poison formed by 

Cmptes Rendus, cxlix. (1909) pp. 437-9. 
F O N T  A N A, E FI s I A-Recerche intorno ad alcune specie del genere Elaphomyces 

Mem. Reak Accad. Sci. Torino, ser. 2, lix. (1909) pp. 89-108 (2 pls.). 
(Coralloid de- 

Bull. Soe. Illycol. F r a w ,  xxv. (1909) pp. 64-5 (1 pl.). 

[An account of the larger fungi of the Austrian Alps, collected in August and 

Oesterr. Bot. Zeitschr., lix. (1909) pp. 62 and 108. 
See also Bot. Centralbl., cxi. (1909) p. 103. 

J A c z E w 8 K I, A. &-Xykologbches Flora des europiiischen und asiatischen Russ- 
lands. II. Myxomycetas. (Mycological flora of European and Asiatic Russia. 
11. Myxomycetes.) 

[The author records three genera of Acrasieae, and 35 genera of Mycetoaoa, 

Materialen zur Kemt .  Faun. Fl. Rws .  Reiches, Bot., vi. (Moskau, 1907) 
pp. 1-140 (84 figs.). See also Bot. Centralbl., cxi. (1909) pp. 105-6. 

[The writer found the &st-formed fruits long-stalked and light-coloured, 

Ann. k.k. Naturf. Hofmus. Wkn, xxii. (1907-8) pp. 145-6. 
See dso Bot. Centralbl., cxi. (1909) p. 226. 

LAGER H E I M, G.-Verseichnis von parasitischen pilren 8118 Stidermanland und 
(List of parasitic fungi from Sodermanland and Bohuslan.) 

[The writer enumerates 118 species, with hosts, etc., and gives notes on 
Svensk. Bot. Tidskr., iii. (1909) pp. 18-40. 
See also Bot. Centralbl., cxi. (1909) p. 228. 

F E R N B A C R ,  A.-sur un poison OlaborB par 1s levure. 
yeast.) 

[A toxic substance was extracted from dried yeast.] 

Nees. (Study of some species of Elapkmnyces.) 
[A thorough study of E. variegatus and E. granuhtus and allied forms.] 

G I L L  0 T , X. - Deformation coralloide du Polyporus ambellatus. 

[The fungus was growing in the gallery of a mine.] 
formation of Polyporus umbelhtus.] 

H o H N 1 L-Mykologisches. XXIL 

September.] 

with 100 species.] 

K E I s s LE R, K. v o N-Ueber Sclerotinia echinophila Behm. 

the later-formed short and dark.] 

Bohaelan. 

Uredineae and Ustilaginee.] 
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JI A R TI  x, C H. E D.-Herborisation mycologique aux environs de Perrignier. 
[Description of species of fungi found in Upper Savoy.] 

Bull. Herb. Boiss., ser. 2, viii. (1908) pp. 974-5. 
See also Bot. Centralbl., cxi. (1909) p. 104. 

31 I G u L A, W A L T E R-Flora von Deutschland. 
[Four fascicles dealing with the Oomycetes and Zygomycetes.] 

Erypt. Flora, v.-Viii., fasc. 76-9 (1909) pp. 177-240 (20 pls.). 

XO E S Z ,  G.-MagyarorsrLg Cordyceps-ei. (Cordyceps species in Hungary.) 
[Critical account of several species.] 

Bot. KiizZem, No. 2 (1909) 15 pp. (1 pl.). 
See also Ann. Mycol., vii. (1909) p. 390. 

(Some fungi from 

[The fungus flora is'very like that of the Conifer 
woods in hilly regions of Europe and North 
America. Several new species are described.] 

Bull. SOC. Mycol. France, xxv. (1909) 

[An account of the genus Trichoglossum Bowd and 

Tom. cit., pp. 129-34. 

[Development of some Ascomycetes : (1) Mycosphrella, (2) Gnomonia, 
Glomorella, and Pseudopeziza. Theauthor proposes a scheme of classifi- 
cation of the fungi imperfecti based on this relationship with higher 
forms.] Trav. SOC. Nut. Univ. Imp. Kharkov, xlii. (1908) 

154 pp. (63 figs.). (Russian.) 
See also Bot. Centralbl., cxi. (1909) pp. 163-4. 

PRINGSHEIN, H.-Der M u s s  der chemischen Konstitution der Stickstofl- 
nahrung auf die giirfahigkeit und die Wachstumsenergie verschiedener Pilze. 
(The influence of the chemical constitution of nitrogenous nourishment on the 
fermentative power and the growth force of different fungi.) 

[Certain molecules of the Amino-acid group must be present in the iiitro- 

Bwchem. Zeitschr., viii. (1908) pp. 119-27. 
See also Bot. Centralbl., cxi. (1909) p. 305. 

P A T  o u I L L A  R D, N. - Quelques Champignons de 1'Annam. 
Annam.) 

pp. 1-12 (2 pls.). 
Champignons de la Nouvelle Cal6donie. 

of L e  Ratia smaragdina sp. n.] 

P o  T E B N I A, h.-Zur Entwickelungs-geschichte einiger Ascomyceten. 

genous substances to produce fermentation.] 

S u M s T I N E, D.-Four interesting Species of Moulds. 
[Species of Mucorini collected at  the New York Bot. Garden.] 

Mycologia, i. (1909) p. 218. 

Denkschr. Math. Nat. Kl. k. Akad. wiss. Wien, 
1xXXiii. (1909) pp. 47-86 (11 pls. and 7 figs.). 

See also Ann. Mycol., vii. (1909) pp. 392-3. 
TR A N Z G ~ H E L ,  W. -Revision der in Central-Asien von H e m  Ove Paulsen ge- 

(Revision of the UredineE collected in Central Asia by 

[The plants werenamed by E. Rostrup, and have been revised by Transchel ; 
Bot. Tidsskr., n i x .  (1909) pp. 154-7. 

T H E  I S  s EN, F.-Xylariaceae Austro-brasilienses. I. Xylaria. 
[An account of the Xylaria! of South Brazil ; 41 species are recognised.] 

sammelten Uredineen. 
Ove Paulsen.) 

a few corrections are noted.] 

W H E L D.O N, H. J.-Some Highland Fungi. 
[Fungi collected in the Cairngorm mountains in July.] 

I Journ. Bot., xlvii. (1909) pp. 348-9. 
WILDEMAN, EM.DE-FlOre dU bas- et dU moyen-Congo. Flora Of the lower 

and central Congo.) 
[A list of leathery or woody fungi and of microfungi ; several new species 

Ann. Mus. Congo Belge, ser. 5, 111, fasc. 1, pp. 1-22. 
are described from notes left by the late P. Hennings.] 

;3 E 2 
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Lichens. 

(By A. LORRAIN SMITH.) 

Physiological Importance of Algae and Fungi in Lichens.*- 
I?. Tobler remarks that, though the separate components of lichen thallus 
have been long proved, little is known as to the role which each plays 
in regard to the other. It is desirable to know in what manner, and 
how far the growth of the fungus is affected by the composite life. 
Tobler carried out culture experiments on the alga and fungus of 
Xanthoria parietina, and gives an account of his culture methods. He 
was able to produce a growth of mycelium from the spores without any 
admixture of algs, but in such growth there was never any trace of the 
lichen substance " parietin," so characteristic of the normal thallus. 
When the mycelium had algs added to it, traces of the parietin were 
formed. The author proposes to continue his studies on the same lines. 

New Instances of Parasymbi0sis.t-The name Parasymbiosis was 
given by Zopf to the case of those fungi that lived on the thallus of 
lichens, associated with the algs, and doing no damage to either thallus 
or fruit of the host-plant. Zopf proved this for several so-called para- 
sitic fungi, and now Ignaz Kotte has taken up the research with 
reference to Abrothallus, which he treats as a fungus, though by some 
considered as a lichen. He was able to trace the course of the alien 
hypha: in the thallus, as they took a blue coloration with iodine, while 
the host hypha: remained unaffected. Kotte was able to verify Zopf's 
observations in regard to a symbiotic relationship between the hypha: 
of the parasite and the algae of the host, the algae remaining healthy ; 
he also traced the hyphae into the soredia and isidia of the host ; and 
on the dispersal of the soredia it is presumed that portions of the 
$brothallus hyphae are carried away and develop alongwith the new plants. 
There are five species of Abrothallus on different lichens belonging to 
the genera Cetraria and Parmelia. Rehm had included them all under 
Abrothallus Parmeliarum. In  two of the species-one on C'etrariu 
glauca, another on Parmelia saxatilis and P. conspersa-the hypha: are 
not stained blue with iodine. 

M A  L M E, G. -Lichenes snecici exsiccati, Fasc. iii.-iv. 
[Includes 50 numbers ; some of them rare species.] 

Stockholm, 1908. See also Bot. CentruZbZ., cxi. (1909) p. 252. 

W A I N I O ,  ED. -Flora of goh Chang : Contributions to  the Knowledge of the 
Lichenes. 

[A list of 95 species, a few of them new to science ; all of them with full 
Bot. Tadsskr., xxix. (1909) pp. 104-51 (1 pl.). 

[Includes lichens from Germany, Austria, France, and North and South 

See also Bot. Centralbl., cxi. (1909) p. 275. 

Vegetation in the Gulf of Siam. 

diagnoses. 1 
Z A H L B R U C K N E R ,  A.-Lichenes rariores exsiccate. Decades xi.-xii. 

America.] 
Vienna, 1909. 

* Ber. Deutsch. Bot. Gesell., xxvii. (1909) pp. 421-7 (1 fig.). 
t Centralbl. Bakt., xxiv. (1909) pp. 74-93 (3 pls. and 1 fig.). 
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Schizophyta.  
Schizomycetes. 

New Haemophilic Bacterium.*-U. Paranhos has isolated from 
the cerebrospinal fluid of a boy with symptoms of meningitis an organ- 
ism that only grew on blood-agar; it appeared on this medium, after 
48 hours' incubation, in small round colonies, without any discolouring 
of the medium; the most favourable temperature was 57" C., and no 
growth occurred under 25" or over 40' C. The colonies were composed 
of small non-motile bacilli, twice as long as their breadth, either straight 
or slightly curved, and with a small clear interspace in the middle ; the 
bacilli have neither capsule nor flagella, and do not form spores ; they 
stain with ordinary anilin dyes and by Gram's method, and are not acid- 
fast ; pathogenicity was shown in a pigeon, but dogs, rabbits, and guinea- 
pigs gave negative results. 

Nitrogen-fixing Bacteria and Non-leguminous P1ants.t - W. R. 
Bottomley finds that mixed cultures of Pseudoinonas and Azotobacter 
incubated in flasks containing a medium composed of maltose, potassium 
phosphate, sodium chloride, calcium carbonate, ferrous sulphate, agar 
and distilled water, at 24°C. for 15 days (care being taken to renew the 
air in the flask at  intervals), have combined with more free nitrogen than 
similarly treated cultures of Pseudomonas alone. 

The author planted oat seeds in four pots of sand, with sufficient 
phosphate, potash, and lime ; when the plants were 1 in. high, two pots 
were watered with mixed cultures of Pseudomonas and Azotobacter ; the 
plants were kept watered with distilled water and allowed to grow until 
the untreated plants drooped ; after drying it was found that the treated 
plants weighed 76 p.c. more than the untreated. 

Ratin bacillus and Bacillus enteriditis Gaertner.$ - F. Lebrtam 
has studied the ratin bacillus, and finds that it bears a strong similarity 
both in pathogenic and cultural characters to .B. enteriditis' Gaertner. 
On litmus-agar plates they both form small blue colonies ; they ferment 
glucose broth with the production of gas; both redden litmus milk, 
B. enteriditis more strongly at first, and becoming blue after 5 or 6 days, 
whereas the red formed by the ratin bacillus remains constant for several 
weeks. Both organisms ferment neutral-red agar with the production of 
fluorescence ; neither liquefy gelatin ; with both, broth cultures are 
uniformly clouded, but with Gaertner bacillus the medium clears in 
2 to  3 days with the formation of a deposit ; with the ratin bacillus the 
medium forms a pellicle and clears only after 7 days ; neither organism 
coagulates milk, but the medium becomes yellow and translucent after 
2 to 3 weeks ; with Gaertner serum the ratin bacillus gives a positive 
agglutination in dilutions of 1 in 5000 : with ratin serum the Gaertner 
bacillus gives a positive agglutination in dilutions of 1 in 2000. 

Avian tuberculin m d  Pseudo-tuberculous Enteritis of Cattle.§ 
0. Bang found in cases of pseudo-tuberculous enteritis of cattle a bacillus 
which is acid-fast and resembles the tubercle bacillus, and the lesions 

* Centralbl. Bakt., lte Abt. Orig , 1. (1909) p. 607. 
t Proc. Roy. Soc., lxxxi. (1909) p. 287. 
1 Centralbl. Bakt. l t e  Abt. Orig., 1. (1909) p. 315. 
8 Op. cit., li. (1909) p. 450. 
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produced by it are very similar to those of true tuberculosis. The author 
also found tliat the animals affected with the disease react to avian tuber- 
culin in the same way as a tuberculous animal reacts to tuberculin. 

Morphology and Biology of the Whooping-cough bacillus.*--W. N. 
Klinienko has studied the whooping-cough bacillus of Eordet and 
Gengou. The organism appears as small round-ended non-motile rods, 
occasionally arranged in pairs united at their extremities, and also in 
chains when grown in milk ; the rods are larger when grown in fluid than 
in solid media ; involution forms are rare, but occur in pepton-water ; 
the bacillus has no capsule and does not form spores ; it does not stain by 
Gram’s method, and is not acid-fast ; it stains a lilac tint with methyl- and 
toluidin-blue ; bipolar staining is best shown with carbol-toluidin-blue. 

The organism is obtained in greatest numbers during the catarrhal 
phase, or the first week of the spasmodic stage of the disease ; cultiva- 
tions are made from spptum, washed with sterile salt solutions, and spread 
on plates of potato-glycerin-blood-agar ; the colonies, which appear after 
2 days’ incubation, are round, colourless, and refractile, and show a strong 
h;-emolytic action ; with glucose and glycerin there is no production of 
gas ; on gelatin it forms a grey opalescent growth, and does not liquefy 
the medium ; on potato the growth is shining and greasy and of a brown 
colour ; in ordinary broth there is clouding and a production of slime ; 
on 1 P.C. pepton-water growth is less vigorous and no slime is formed ; 
when grown on milk the medium becomes cleared, of a yellow or yellow- 
brown colour, and strongly alkaline ; there is no indol formation ; the 
organism appears to form an endotoxin pathogenic for young dogs, cats, 
monkeys, mice, guinea-pigs, and pigeons, but less so for rabbits, goats, 
horses, and for full-grown dogs and cats. Immune sera obtained from 
rabbits and dogs had but slight active agglutinating properties. Cultures 
retained their vitality for a month on blood media, 10 to 14 days on 
gelatin, 3. to 4 weeks on agar, and is broth for 80 to 40 days. 

Life Cycle of Bacillus Nitri sp. n.t- A. Ambroi isolated this 
organism on gelatin plates prepared to isolate Saccharomycetes from a 
5 p.c. solution of sodium nitrate ; the author regards t,he organism as a 
new species. I t  appears as stout rods 3-8 p long, and width about one- 
third of the length ; in %broth it is shorter and stouter ; on potato and 
on solid blood serum long, thin, thread-like forms are met with; it 
produces a yellow-brown pigment in its late development, especially on 
potato, but also on agar and sugar-agar ; on gelatin it forms white 
regular kidney -shaped colonies, the medium being quickly liquefied ; 
growth on Endo’s medium has a faint rose colour ; it does not grow 
on Drigalski’s medium ; in milk it produces acid, but there is no clotting ; 
in broth it forms a slight pellicle, and also a sediment ; the optimum 
temperature is between 35’ C. and 47’ C. ; when grown on potato it 
has a strong tendency to form spores. 

The method of observation employed by the author consisted in 
fixing with HCl, solution, staining with Giemsa’s stain for about an 
hour, and thoroughly decolorising with alcohol. In the early derelop- 
mental state the bacillus has a homogeneous appearance ; in agar cultures 
the rods multiply by division, which commences by the formation of 

* Centralbl. Bakt., lteAbt.-Orig., li. (1909) p. 305. t Tom. cit., p. 193. 
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deeply staining granules about the middle of the rod, which, uniting 
with the outer membrane, constitute the dividing line ; the newly 
separated ends appear thick and densely stained ; later forms show that 
the homogeneous structure has altered to various forms of chromatin 
network, with deep violet-stained nodes and vacuoles. Sporulation 
commences by a condensation of the chromatin mass, and the dif- 
ferentiation of the fertile pole ; this last is unstained, and is recognised 
by its faint lustre, which later becomes more intense, and a network 
structure, the nodes of which are densely violet stained chromatin 
granules, which gradually disappear and leave an enlarged unstained 
spore, microchemically corresponding to plastin. 

Coagulation of Condensed Milk.*-R. Greig Smith has shown that 
the coagulation or jellifying of condensed milk is due to an infection 
by a micrococcus. The nature of the substance that forms the jelly is 
not a slime or gum derived from the saccharose or lactose through the 
biochemical activity of the microbe, but is an altered condition of the 
casein resulting from the action of an enzyme secreted by the organism. 

The micrococcus measures 1 p, and stains by Gram’s method ; on 
agar it forms a porcelain-white raised glistening growth ; in broth it 
forms turbidity and a coherent sediment ; there is formation of indol, 
and nitrates are reduced to nitrites ; on potato it forms a moist, trans- 
parent growth; gelatin is slowly liquefied; no gas is formed from 
glucose. The organism resembles Micrococcus pyogenes albus Rosen- 
bach, but it is not pathogenic to mice. 

Movement of Bacteria.?-K. Reichert, by means of a simplified 
ultramicroscope apparatus, has demonstrated the flagella of many varie- 
ties of bacteria in unstained condition. The best medium for these 
demonstrations is agar condensation water, or fluid nutrient (1 P.c.) 
gelatin. For studying the conditions that regulate the visibility of 
flagella on dark field illumination, the author chose Spirillum volutans. 
It was shown that neither the optical nor the osmotic relations of the 
swimming medium have any influence, but the chemical properties of 
the substances dissolved in the medium are of much more consequence. 

Influence of Organic Substances on the Culture of Nitrifying 
Organisms.$-J. Makrinoff has shown by a number of cultural experi- 
ments that when pure cultures of nitrifying organisms are plated on 
solid medium composed of gypsum and magnesium carbonate, a much 
more abundant and more energetic growth is obtained if soil rich in 
organic matter, or dried and powdered leaves, are mixed with the 
medium. If, however, the same organic material is added to a fluid 
medium, the growth of the nitrilying organisms is less. 

Bacillus mycoides F1ugge.J - K. Holzmuller has studied eight 
organisms, viz. :-B. mycoides (a), (p), (y), and (6), B. effusus, B. olfac- 
torius, B. nanus, and B. dendroides, all of which are nearly allied to 
B. mycoides Flugge, differing from it and from each other in the 
character of their spores, and in the appearances of their cultures. 

* Proc. Linn. SOC. N.S. W., xxxiv. (1909) p. 107. 
t Centralbl. Bakt., 1teAbt. Orig., li. (1909) p. 14. 
$ Op. cit., 2teAbt., xxiv. (1909) p. 415. $ Op. cit., xxiii. (1909) p. 304. 


